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(54) RADIO COMMUNICATION EQUIPMENT 

(57)Abstract: 

PURPOSE: To realize the radio communication 
system newly by implementing radio communication 
without giving adverse effect such as interference or 
disturbance onto an inside of a radio area of an 
existing radio system and utilizing a desired 
frequency band. 

CONSTITUTION: A radio communication terminal 
equipment TU is provided with a 1st carrier detection 
circuit 32, a radar operation discrimination section 
23c, a 2nd carrier detection circuit 33 and a radar 
interference discrimination section 23d in addition to 
a 3rd carrier detection circuit 34 required for 
transmission of a radio packet according to the 
CSMA system, the 1st carrier detection circuit 32 and 

the radar operation discrimination section 23c are used to discriminate whether or not a 
radar system RSM uses a radio channel, and the 2nd carrier detection circuit 33 and the 
radar interference discrimination section 23d are used to discriminate whether or not there 
is any possibility of giving cross modulation to the radar system RSM and the use of the 
radio channel is controlled based on the discrimination. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the radio communication equipment used by the 2nd wireless system which shares the 
1st wireless system and radio channel which use a specific radio channel alternatively out of two or 
more radio channels, and performs radio The 1 st judgment means for receiving the radio signal 
transmitted through the radio channel chosen among said two or more radio channels, and judging 
the busy condition of the radio channel concerned by said 1st wireless system based on the receiving 
result, The radio signal transmitted through said selected radio channel is received. The 2nd 
judgment means forjudging whether based on the receiving result, even if it is the case where a 
radio signal is transmitted using radio channels other than the radio channel concerned, cross 
modulation may be given to said 1st wireless system, When judged with it being in the condition that 
said selected radio channel can regard it as under use by said 1 st wireless system said 1st judgment 
means, while avoiding use of the radio channel concerned The radio communication equipment 
characterized by providing the radio-channel use control means which performs processing for 
avoiding use of said all radio channels when judged with cross modulation being given to said 1st 
wireless system with said 2nd judgment means. 
[Claim 2] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the radio communication equipment used in order 
to share the radio channel in the wireless area of the wireless system of especially existing, such as a 
radar system, and to perform radio with respect to the radio communication equipment used with 
radio communications systems, such as a wireless LAN (local area netwoak) system. 
[0002] 

[Description of the Prior Art] In recent years, various radio communications systems are advocated 
with increase of communication link needs, or progress of a radio technique, and a wireless LAN 
system is in one of them. This wireless LAN system carries out the radio transmission of the data in 
service areas limited comparatively, such as an office building and a place of business, between [, 
such as a host computer, a personal computer, a printer, and electronic file equipment ] terminal 
units. 

[0003] By the way, as a data transmission rate of this kind of system, he is IEEE802.3, for example. 
The rate of 1 0 or more Mbpses is wished that it is represented by CSMA/CD, and in order to realize 
this transmission speed, the bandwidth of dozens of MHz or more is needed. Moreover, since the 
silicon device is available because of that free space loss is small for power consumption reduction 
of radio equipment as a frequency band in the case of realizing this kind of wireless LAN system, 
and cheap-izing of radio equipment, a semi- microwave band 3 GHz or less is suitable. However, the 
actual condition is that there is no room to be ending and newly assign [ most frequencies assign 
other existing systems, and ] a band dozens of MHz or more with a semi- microwave band for a 
wireless LAN system. 
[0004] 

[Problem(s) to be Solved by the Invention] Even if it is going to realize a new radio communications 
system like a wireless LAN system as mentioned above, the present condition is that there is no 
suitable available frequency band, and it is in a difficult situation to realize a new radio 
communications system for this reason. 

[0005] It is offering the radio communication equipment which this invention's was made paying 
attention to the above-mentioned situation, the place made into the purpose enables it to perform 
radio, without doing bad influences, such as interference active jamming and cross modulation, to 
the existing wireless system, and can realize a new radio communications system by this using a 
desired frequency band. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the radio 
communication equipment of this invention In order to know the condition of a radio channel, it has 
the 1st judgment means and the 2nd judgment means. With the 1st judgment means The radio signal 
transmitted through the above-mentioned radio channel is received, and the busy condition of the 
above-mentioned radio channel by the 1st existing wireless, system is judged based on the receiving 
result. Further with the 2nd judgment means The radio signal transmitted through the radio channel 
was received, and even if it is the case where a radio signal is transmitted using radio channels other 
than the radio channel concerned based on the receiving result, it has judged whether cross 
modulation may be given to the wireless system of the above 1 st. And it is made to perform the . 



processing for avoiding use of the radio channel concerned, when judged with it being in the 
condition that it can be regarded as under use of the above-mentioned radio channel with the 
judgment means of the above 1 st, by the radio-channel use control means, and avoiding use of all 
radio channels, when judged with cross modulation being given to the wireless system of the above 
1st with the judgment means of the above 2nd. 

[0007] Moreover, while this invention compares with the 1 st predetermined threshold level the 
signal level of the radio signal transmitted through the selected radio channel in the 1st judgment 
means with a comparison means A detection means detects either [ at least ] the signal length of the 
radio signal by which transmission was carried out [ above-mentioned ], or the periodicity of a 
signal. It is characterized also by using alternatively the signal length by the comparison result of the 
signal level by the above-mentioned comparison means, and the above-mentioned detection means, 
or the detection result of the periodicity of a signal, and judging the existence of use of the radio 
channel concerned by the 1 st wireless system. 

[0008] The 1st threshold level of the above is good in that case to set up so that the radio signal 
which self-equipment transmitted may be received with predetermined allowances to the minimum 
receiving sensitivity level assumed by the wireless system of the above 1 st. 
[0009] Furthermore, while this invention compares the signal level of the radio signal transmitted 
through- the selected radio channel in the 2nd judgment means with the 2nd different predetermined 
threshold level and different predetermined comparison means from the 1 st threshold level of the 
above A detection means detects either [ at least ] the signal length of the radio signal by which 
transmission was carried out [ above-mentioned ], or the periodicity of a signal. It is characterized 
also by judging whether the signal length by the comparison result of the signal level by the above- 
mentioned comparison means and the above-mentioned detection means or the detection result of the 
periodicity of a signal is used alternatively, and there is any possibility of giving cross modulation to 
the wireless system of the above 1 st. 

[001 0] The 2nd threshold level of the above is good in that case to set up so that the radio signal 
which self-equipment transmitted may be received by the wireless system of the above 1st with 
predetermined allowances to the minimum received signal level assumed to cause cross modulation. 
[0011] 

[Function] Asa result of judging the busy condition of a radio channel with the 1st judgment means, 
when it can be considered as a result according to this invention that the 1st existing wireless system 
is using this radio channel, the radio which used this radio channel is avoided. For this reason, it is 
the existing wireless system and common wireless area, and in spite of using a common radio 
channel, it becomes possible to employ the 2nd new wireless system,~without having bad influences, 
such as interference active jamming, on the existing wireless system. 

[0012] Moreover, when are judged with the 1st wireless system not using the radio channel and self- 
equipment is located near the radio communication equipment of the 1st wireless system, 
interference by cross modulation may occur in the radio communication equipment of the 1 st 
wireless system by wireless transmission of self-equipment. However, in this invention, if it is 
judged with cross modulation being given to the 1 st wireless system even if it is the case where a 
radio signal is transmitted using radio channels other than the radio channel concerned, as a result of 
judging the condition of a radio channel with the 2nd judgment means, use of all radio channels will 
be avoided. For this reason, the fault which causes the interference active jamming by cross 
modulation to the 1st existing wireless system is prevented certainly. 

[0013] Therefore, according to this invention, it becomes possible to realize easily new radio 
communications systems, such as a wireless LAN system, using frequency bands, such as a semi- 
microwave band which cannot newly assign a frequency. 

[0014] Moreover, when it is judged whether it is in the condition that it can be regarded as under use 
of a radio channel by the 1 st wireless system, in this invention, And in case cross modulation may be 
given to the 1st wireless system or the country is judged, while judging the received signal level of a 
radio signal Either [ at least ] signal length or the periodicity are detected, and it is judging, using 
alternatively the judgment result of such receiving level and signal length, or the detection result of 
periodicity. For this reason, when the equipment with which the 1st wireless system sends out the 
radio signal which has high peaking capacity level like for example, a broader-based radar system, 



and sends out radio signals other than the 1 st wireless system does not exist in point-blank range, it 
becomes possible to judge the busy condition of the radio channel by the 1 st wireless system only 
with the received signal level of a radio signal. Moreover, even when the equipment which sends out 
radio signals other than the 1st wireless system to point-blank range exists, by detecting the signal 
length or periodicity of a radio signal, the effect of the radio signal of systems other than the 1st 
wireless system is reduced, and it becomes possible more to judge stability and the busy condition of 
a radio channel according to the 1 st wireless system certainly, without this causing an incorrect 
judging. 
[0015] 

[Example] This invention is explained based on an example below. 

[0016] Drawing 1 is the schematic diagram showing the arrangement relation between the wireless 
LAN system concerning one example of this invention, and the existing radar system. 
[001 7] A radar system RSM has one radar base station RBS, and the radar wireless area ER 
according to the transmitted power of the radar base station RBS is formed in the predetermined field 
centering on this radar base station RBS. In this radar wireless area ER, two or more wireless LAN 
systems (drawing three systems) LSM1-LSM3 are installed. These wireless LAN systems LSM1- 
LSM3 are wireless LAN systems called the so-called equal distributed type, and have held two or 
more radio terminal units TU1 1-TU14, TU21-TU23, and TU31-TU34, respectively. A distributed 
type equal wireless LAN system is a system which it does not have a centralized-control station in a 
system, but each radio terminal unit performs control for a communication link autonomously 
respectively, and performs direct wireless data transmission between radio terminal units. 
Connection between each wireless LAN systems LSM [ LSM1-] 3 is made by connecting the radio 
terminal units TU14, TU23, and TU31 of the arbitration in a system through a wire circuit WL. 
[001 8] By the way, each radio terminal units TU1 1-TU14, TU21-TU23, and TU31-TU34 (TU is 
called henceforth) are what used a host computer, a personal computer, a printer, or electronic file 
equipment as the body of a terminal unit, for example, they are constituted as follows. Drawing 2 is 
the circuit block diagram showing the important section configuration. That is, the radio terminal 
unit TU consists of a body 10 of a terminal unit, and a wireless LAN adapter 20 attached to this body 
10 of a terminal unit. The terminal body 10 has packet data origination, such as CPU 11 and memory 
1 2, and a configuration required for storage. 

[0019] The wireless LAN adapter 20 is equipped with the bus interface (I/F) 21 for performing 
packet data transfer between the above-mentioned bodies 10 of a terminal unit, and after the 
transmitting packet data transmitted from the body 10 of a terminal unit through this bus interface 21 
are stored in buffer memory 22 temporarily, they are inputted into transmission-control section 23 a 
of an access controller 23. Transmission-control section 23a of an access controller 23 will supply 
this transmitting packet data TD and a transmit clock TCK to a modulation circuit (MOD) 24 with 
the carrier switch signal CSW, if the above-mentioned transmitting packet data TD are inputted. 
[0020] A modulation circuit 24 performs error correcting code-ized processing to the above- 
mentioned transmitting packet data SD first. And this error-correcting-code-ized transmitting packet 
data TD is trichotomized, and it inputs into three different modulators. These modulators modulate 
the subcarriers fl-f3 which are three from which a frequency differs according to the transmitting 
packet data by which trichotomy was carried out [ above-mentioned ], respectively. Moreover, a 
modulation circuit 24 generates parity information based on each transmitting packet data by which 
trichotomy was carried out [ above-mentioned ], and inputs this parity information into other 
modulators. This modulator modulates the 4th subcarrier f4 according to the above-mentioned parity 
information. After the modulated-carrier signal outputted from these four modulators is 
compounded, it is inputted into the transmitted power amplifier 26. The transmitted power amplifier 
25 amplifies the above-mentioned 4 wave composition modulated-carrier signal to the transmission 
level to which it was specified by the system. At this time, a transmission level is set for example, as 
2.5mW / carrier. For this reason, the modulated-carrier signal which compounded four waves as 
mentioned above is set to a total of lOmW, and is outputted. 4 wave composition modulated-carrier 
signal outputted from this transmitted power amplifier 25 is supplied to an antenna 27 through a 
circulator 26, and wireless transmission is carried out towards other radio terminal units TU in a 
system from this antenna 27. In addition, the above-mentioned carrier switch signal CSW is a signal 



for preventing the output of the modulated-carrier signal from a modulation circuit 24 at the period 

which does not need to transmit a subcarrier.. .. . ...... 

[0021] On the other hand, after 4 wave composition modulated-carrier signal received with the 
antenna 27 passes through a circulator 26 and the high frequency switch (SW) 28, the sequential 
input of it is carried out at a low noise amplifier 29 and a band-pass filter 30. In a low noise amplifier 
29, the radio signal by which reception was carried out [ above-mentioned ] is amplified by signal 
level required for recovery processing. Only the radio frequency component of a predetermined band 
is extracted in a band-pass filter 30. In addition, the high frequency switch 28 was formed in order to 
prevent that the transmitting radio signal reflected with the antenna 27 at the time of transmission 
turns to a receiving system, and only a receiving period flows through it according to the control 
signal outputted from an access controller 23. 

[0022] 4 wave composition modulated-carrier signal outputted from the above-mentioned band-pass 
filter 30 is inputted into a demodulator circuit (DEM) 31, the 1st Carrier Detect circuit (CS1) 32, the 
2nd Carrier Detect circuit (CS2) 33, and the 3rd Carrier Detect circuit (CS3) 34, respectively. A 
demodulator circuit 3 1 separates the above-mentioned 4 wave composition modulated-carrier signal 
for every subcarrier first, and restores to it respectively. And while carrying out error correction 
decode processing of the four receiving baseband signaling acquired by this recovery, respectively 
and reproducing receive-packet data, error detection and correction operations, such as a parity 
operation, are performed combining these four receive-packet data, and the right receive-packet data 
RD are reproduced. Moreover, a receive clock RCK is reproduced in the process which reproduces 
this receive-packet data RD. And a demodulator circuit 31 supplies the receive-packet data RD by 
which playback was carried out [ above-mentioned ], and a receive clock RCK to reception-control 
section 23b of an access controller 23. In reception-control section 23b of an access controller 23, the 
receive-packet data for transmitting to the body 10 of a terminal unit based on the above-mentioned 
receive-packet data RD and a receive clock RCK are generated. And this receive-packet data is 
transmitted to the body 1 0 of a terminal unit through the bus interface 21 . 

[0023] In order to judge the existence of use of the radio channel by the radar system, the 1st Carrier 
Detect circuit 32 detects the radar pulse signal transmitted from the radar base station RBS of a radar 
system RSM, and is comparing the level of a received carrier signal with the 1st Carrier Detect level 
CSL 1 set up beforehand. And from this 1st Carrier Detect level CSL 1, the 1st detecting signal CSS 
1 is generated and an access controller 23 is supplied at the period when the large received carrier 
signal of level is detected. 

[0024] Here, the Carrier Detect level CSL 1 of the above 1st is set up as follows, for example. 
Namely, it is supposed now that the transmitting output of the radar base station RBS is 500kW - 
2000kW (+87dBm - +93dBm) temporarily. And interference wave arrival level for the radar base 
station RBS not to receive interference from a wireless LAN system sets to -130dBm. Supposing the 
transmitted power of the radio terminal unit TU of a wireless LAN system is furthermore 2.5mW 
(+4dBm) / carrier, the transmission-line loss for not interfering in the radar base station RBS will be 
set to +4dBm-(-130dBm) =134dB. For this reason, the receiving level of the radar pulse signal in the 
radio terminal unit TU of the wireless LAN system under the conditions in which this transmission- 
line loss exists is set to 87dBm-134dBm=-47dBm. 

[0025] Here, if transmission-line loss of the transmission line which goes to the radar base station 
RBS from the radio terminal unit TU is equal to transmission-line loss of the transmission line which 
faces to the radio terminal unit TU from the radar base station RBS, when the receiving level of the 
radar pulse signal in the radio terminal unit TU is the above-mentioned -47dBm, the receiving level 
in the radar base station RBS of the radio signal transmitted from the radio terminal unit TU is also 
set to -47dBm. namely, when the receiving level of a radar pulse signal is the above-mentioned less 
than -47dBm in the radio terminal unit TU Even if the receiving level of the wireless sending signal 
of the radio terminal unit TU in the radar base station RBS is also set to less than -47dBm and the 
radio terminal unit TU transmits a wireless carrier signal with 2 or 5mW (+4dBm) transmitted power 
by this condition Since the received signal level in the radar base station RBS is set to -1 30dBm or 
less, the interference to a radar system RSM will be produced. Therefore, what is necessary will be 
to set the above-mentioned -47dBm as the 1st Carrier Detect level CSL 1, and just to detect a radar 
pulse signal according to this disregard level CSL1 . 



[0026] In addition, if it is in actual equipment, it is good to expect a several dB margin and to set the 
Carrier Detect level CSL 1 of the above 1 st as -50dBm. 

[0027] On the other hand, in a radar system RSM, even if it is the case where a radio signal comes 
through radio channels other than the radio channel currently used for transmission and reception of 
a radar wave depending on the bandwidth and the dynamic range of a front end (preamp) of the 
receiving system, interference by cross modulation may be received. The 2nd Carrier Detect circuit 
33 is for judging whether interference by this cross modulation may be given to a radar system RSM, 
and is comparing the received signal level of the radar pulse signal transmitted from the radar base 
station RBS of a radar. system RSM with the 2nd Carrier Detect level CSL 2 set up beforehand. And 
the 2nd detecting signal CSS 2 is generated and the access controller 23 is supplied at the period 
when the input signal with larger level than this 2nd Carrier Detect level CSL 2 is detected. 
[0028] By the way, the Carrier Detect level CSL 2 of the above 2nd is set up as follows, for example. 
That is, the radio channel which a radar system RSM is using, and the received power P of the near 
frequency by the wireless LAN system received with a different radio-channel frequency in the radar 
base station RBS are called for as follows. 

deltaP=p0 2 (delta/4piL) and G-Dtr-L theta-delta L - here - pO For the sending-signal level of the 
wireless LAN system in a radar receiving band, and L, the distance from the radar base station RBS 
and G are [ the beam width of a radar antenna and Dtr of the gain of a radar antenna and theta ] the 
traffic densities (the rate of time amount /unit area) of the wireless LAN system RSM. 
[0029] 



= Po-(A/4 7r) 2 -G-Dtr-S • ln( L raax/ L win) 

However, In ( ) is a natural logarithm. A concrete numerical example is shown below. 
G=3000(=34.8dB) 

theta=(4 pi/G) 1/2 therefore « Gtheta=(4piG)l/2 =1.94e2Dtr=5e-6 however Average traffic (rate 
of time amount) per le-4/m2 (that is, an average of 100m around consistency of one system), and 1 
system was set to 5e-2 (about [ of the maximum throughput of an equal distributed wireless LAN 
system ] 1/1 0) for the installation consistency of a wireless LAN system. 

[0030] If it does so, it is received power P. P (dBm) =p0 (dBm)-64.2+10 and log (In (Lmax/Lmin)) It 
becomes. However, log ( ) is a common logarithm. It will be set to P= 54.2+ 10 and log (In 
(Lmax/Lmin)) if the transmitting output of the wireless LAN system which is working by another 
radio channel is made into 1 OdBm, i.e., pO =10dBm, (dBm). It is Lmax/Lmin when an out-of-band 
permission input level for the front end of a radar not to start cross modulation is set to -50dB here. It 
is set to 13.9. It is Lmin if the maximum range of the radar wave resulting from the radius of circle 
of the earth is set to 100km. It is set to 7.2km. The free space loss in a 1 .2GHz band is 1 1 1 .2dB, and 
the receiving level of a radar pulse signal [ in / output level / (peak) / of a radar pulse signal / 
minimum / for the receiving-antenna gain of 35dB and a wireless LAN system / in the antenna gain 
of +87dBm and a radar / the distance of OdB, then Lmin ] is set to +10.8dBm. Of course, a wireless 
LAN system depends the above-mentioned out-of-band mold permission input level on the 
specification of the radar system which is going to share a radio channel. 

[0031] If +10.8dBm for which it asked by the above numerical calculation is set up as 2nd Carrier 
Detect level CSL 2, it is possible to avoid that the radio signal from the wireless LAN system which 
is using the radio channel which approached to the radio channel which a radar system RSM is using 
causes interference by cross modulation by the front end of the radar base station RBS. If in charge 
of mounting to an actual radio communication equipment, it is needless to say in a suitable margin 
being set up based on the setting precision of the 2nd Carrier Detect level CSL 2 etc. If a 3dB margin 
is expected, specifically, the 2nd Carrier Detect level CSL 2 will be set to +7.8dBm. 
[0032] On the other hand, in order to perform wireless transmission of the packet data based on a 
CSMA (carrier sense multiple access) method, the 3rd Carrier Detect circuit 34 is for detecting the 
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modulated-carrier signal transmitted from other radio terminal units TU in a wireless LAN system, 
and compares the level of a received carrier signal with the 3rd Carrier Detect level CSL 3 set up 
beforehand. And from this 3rd Carrier Detect level CSL 3, the 3rd detecting signal CSS 3 is 
generated and an access controller 23 is supplied at the period when the large received carrier signal 
of level is detected. 

[0033] Here, the Carrier Detect level CSL 3 of the above 3rd is set up as follows. That is, while 
using a use frequency band as a 1.2GHz band temporarily now, free space loss (distance of 40m) is 
set to 60dBm, and received power (distance of 40m) is set to -62dBm. Moreover, thermal noise will 
be set to kxTxBxF=- 1 04dBm if 2.5Mbaud(s) and the noise characteristic F are set to 6dB for 
bandwidth B. However, k is a B.oltzmann's constant and T is temperature. The Carrier Detect level 
CSL 2 for detecting the radio signal which comes from other radio terminal units TU in a wireless 
LAN system from the above conditions is -84dBm (+20dBm of thermal noise), in order to detect 
existence of the radio signal from other radio communication equipments as much as possible, even 
if it does not malfunction in thermal noise and phasing occurs. 

It is alike and sets up. By the way, radar use judging section 23c, and 23d of radar interference 
judging sections and wireless access-control section 23 e are prepared in the access controller 23. 
Radar use judging section 23 c detects the existence of operation of a radar system RSM based on the 
1 st detecting signal CSS 1 outputted from the Carrier Detect circuit 32 of the above 1st. 
[0034] In addition, in this wireless LAN system, when the distance between radio communication 
equipments is very near (for example, when two radio communication equipments of a self-system 
exist at intervals of lm), since free space loss is set to 34dB, the receiving level per radio-channel 1 
carrier is set to -30dBm. In this case, since the set point of the 1st Carrier Detect level CSL 1 
described previously is exceeded, a misjudgment law will be carried out to a radar pulse signal. 
[0035] Then, in order to judge the existence of arrival of a radar pulse signal still more correctly, 
radar judging section 23c of an access controller 23 is constituted as shown in drawing 3 . That is, 
the 1st outputted detecting signal CSS 1 is inputted into the 1st selector 44, 2nd selector 46, and 
pulse duration judging circuit 42 through a buffer amplifier 41, respectively from the 1st Carrier 
Detect circuit 32. For the pulse duration judging circuit 42, generally, the signal length of a radar 
pulse signal is 1-lOmicrosec. Also for the shortest, a packet data length is SOmicrosec to extent and a 
very short thing. Paying attention to becoming, or the detecting signal CSS 1 of the above 1st would 
not detect packet data, it judges whether it is what detected the radar pulse signal, and it consists of a 
counter and the judgment section. In a counter, pulse width T of the detecting signal CSS 1 of the 
above 1st is detected. Maximum packet data length Tmax pulse width T . detected by the above- 
mentioned counter is beforehand remembered to be by Registers 43a and 43b in the judgment 
section And shortest packet data length Tmin It is compared respectively. And the comparison result 
is T<Tmin. Or T>Tmax The judgment signal PSS showing whether conditions are fulfilled or not is 
outputted. 

[0036] The 1st selector 44 chooses and outputs one side of the 1st detecting signal CSS 1 and the 
pulse duration detecting signal outputted from the abover-mentioned pulse duration judging circuit 42 
according to the selection directions information memorized by the register 45, and this detecting 
signal by which the selection output was carried out is inputted into the periodic signal detection 
circuit 50. Generally the periodic signal detection circuit 50 pays its attention to a radar pulse signal 
to not having periodicity, since packet data are transmitted at random having clear periodicity. Or the 
above-mentioned detecting signal would not detect packet data, it judges whether it is what detected 
the radar pulse signal, and the judgment signal ISS showing the existence of the periodicity outputted 
from this periodic signal detection circuit 50 is inputted into the 2nd selector 46. 
[0037] The 1st detecting signal CSS 1 outputted from the Carrier Detect circuit 32 of the above 1st in 
the 2nd selector 46 according to the selection directions information memorized by the register 47 
One of the periodicity judging signals ISS showing the existence of the pulse duration judging signal 
PSS outputted from the above-mentioned pulse duration judging circuit 42 and the periodicity 
outputted from the above-mentioned periodic signal detection circuit 50 is chosen, and the number- 
of-stages protection network 48 is supplied. 

[0038] In the number-of-stages protection network 48, counting of the count of an output of the 
detecting signal CSS 1 by which a selection output is carried out from the 2nd selector 46 of the 



above, or the judgment signal ISS is carried out for every fixed time amount, and when it exceeds the 
count of backward alignment guard time these enumerated data are remembered to be by register 
49a, the detection information showing the radar system RSM having started use of radio channels 
fl -f4 is generated. Moreover, when less than the count of forward alignment guard time the above- 
mentioned enumerated data are remembered to be by register 49b during radar use detection, the 
detection information showing the radar system RSM having suspended use of radio channels fl -f4 
is generated. The detection flag register 5 1 sets / resets the detection flag showing the busy condition 
of the radio channels fl -f4 by the radar system RSM according to each above-mentioned detection 
information. 

[0039] 23d of radar interference judging sections judges whether interference by cross modulation 
may be produced to a radar system RSM based on the 2nd detecting signal CSS 2 outputted from 
said 2nd Carrier Detect circuit 33. And the judgment result is supplied to wireless access-control 
section 23 e. 

[0040] Finally wireless access-control section 23 e determines the existence of use of a radio channel 
based on the judgment result by said radar use judging section 23c, and the judgment result by the 
23d of the above-mentioned radar interference judging sections. And when the Request to Send of a 
data packet comes from CPU1 1 of the body 10 of a terminal unit, a radio channel is accessed 
according to a CSMA method, and packet data are made to transmit and receive based on the 3rd 
detecting signal CSS 3 outputted from the 3rd Carrier Detect circuit 34, without making the cross 
modulation by interference of the same radio channel, and different radio channel start to a radar 
system RSM, after that it can be used has judged the radio channel. 

[0041] Next, actuation of the equipment constituted as mentioned above is explained. In case a 
wireless LAN system starts operation, each radio communication equipment sends out the signal for 
declaring the purport whose self-equipment is an assumed-parents office to other radio 
communication equipments in a system after powering on, after the time amount which was 
beforehand changed for every equipment and was set up passes. Moreover, if a declaration signal 
comes from other equipments before it supervises arrival of the declaration signal from other radio 
communication equipments and self-equipment sends out a declaration signal in time amount until it 
sends out the above-mentioned declaration signal, each radio communication equipment will 
authorize the radio communication equipment which sent out this declaration signal as an assumed- 
parents station, and will follow directions of this assumed-parents station henceforth.. That is, the 
radio communication equipment which sent out the declaration signal early most serves as an . 
assumed-parents station. 

[0042] Now, the radio communication equipment TU used as an assumed-parents office searchs two 
or more usable radio channels in order by the self system first, receives that radio signal, and judges 
whether the radar system RSM is using this radio channel for every radio channel by this. 
[0043] That is, the wireless carrier signal transmitted by each radio channel is inputted into the 1st 
Carrier Detect circuit 32 through a low noise amplifier 29 and a band-pass filter 30, after being 
received by the antenna 27. In this 1st Carrier Detect circuit 32, it is detected whether the receiving 
level of the above-mentioned wireless carrier signal is more than the 1st Carrier Detect value CSL1 
(-47dBm) set up beforehand, and that detecting signal is inputted into radar use judging section 23c 
of an access controller 23 . 

[0044] Radar use judging mode presupposes now that it was set as the mode judged using the 1st 
detecting signal CSS 1 temporarily. If it does so, since the 2nd selector 46 is set as the condition of 
carrying out the selection output of the detecting signal CSS 1 of the above 1st, in radar use judging 
section 23c, the detecting signal CSS 1 of the above 1st will be inputted into the number-of-stages 
protection network 48. In the number-of-stages protection network 48, it is judged whether it 
exceeded the count of backward alignment guard time by which the count of generating of the 
detecting signal CSS 1 of the above 1st was beforehand set up within a fixed period. 
[0045] Suppose that now RSM, for example, a radar system, was performing the radar search in this 
condition using radio channels fl-f4. If it does so, whenever the radar pulse signal transmitted from 
the radar base station RBS is received, the 1st detecting signal CSS 1 will be outputted from the 
Carrier Detect circuit 32 of the above 1st. For this reason, the count of generating of the 1st detecting 
signal CSS 1 will exceed the count of backward alignment guard time within a fixed period, as a 



result, from the above-mentioned number-of- stages protection network 48, the detection information 
which shows that it is [ radar ] under use is outputted, and the detection flag of a register 51 is set. 
[0046] On the other hand, a radar system RSM presupposes that the radar search was performed 
using radio channels other than radio-channel fl - f4. In this case, since a radar pulse signal is not 
received in radio channels fl-f4, the 1st detecting signal CSS 1 is not outputted from the 1st Carrier 
Detect circuit 32. For this reason, in the number-of-stages protection network 48 of radar use judging 
section 23c, the count of generating of the 1st detecting signal CSS 1 does not exceed the count of 
backward alignment guard time within a fixed period, therefore the detection flag of a register 5 1 
holds a reset condition. 

[0047] Moreover, when a radar system RSM changes a use channel from radio channels fl-f4 to 
other radio channels, the output of the 1st detecting signal CSS 1 from the 1st Carrier Detect circuit 
32 stops. For this reason, in the number-of-stages protection network 48 of radar use judging section 
23c, the count of generating of the 1st detecting signal CSS 1 will be less than the count of forward 
alignment guard time within a fixed period, the detection information which shows that the radar 
system RSM, as a result, is not using radio channels fl-f4 from the number-of-stages protection 
network 48 is outputted, and, thereby, the detection flag of a register 51 is reset. 
[0048] Moreover, the radio communication equipment TU used as the above-mentioned assumed- 
parents station judges whether a radar system RSM causes interference by cross modulation, when 
wireless transmission is performed using the adjoining radio channel with the judgment of the 
existence of use of each radio channel by the above-mentioned radar system RSM. 
[0049] That is, the wireless carrier signal transmitted by each radio channel is inputted into the 2nd 
Carrier Detect circuit 33 through a low noise amplifier 29 and a band-pass filter 30, after being 
received by the antenna 27. In this 2nd Carrier Detect circuit 33, it is detected whether the receiving 
level of the above-mentioned wireless carrier signal is more than the 2nd Carrier Detect value CSL2 
(+10.8dBm) set up beforehand, and that detecting signal is inputted into 23d of radar interference 
judging sections of an access controller 23. In 23d of radar interference judging sections, it is judged 
whether there is any fear of producing interference by cross modulation to a radar system RSM 
according to the above-mentioned detecting signal CSS 2, and the judgment result is supplied to 
wireless access-control section 23e. The radio channel for which the radar system RSM is not using 
wireless access-control section 23e is detected, and even if other radio channels which moreover 
adjoin this radio channel perform wireless transmission, if judged with there being no fear of making 
interference by cross modulation cause in a radar system RSM, the above-mentioned radio channel is 
directed to each radio communication equipment in a system as a use channel. 
[0050] Now, suppose that the operator inputted transmitting directions of packet data in the body 1 0 
of a terminal unit in this condition. If it does so, CPU1 1 of the body 10 of a terminal unit will judge 
the condition of the detection flag 51 in radar use judging section 23c of an access controller 23 first. 
And if the condition of a detection flag 51 checks that it will have been in the reset condition, i.e., the 
condition of meaning the radar system RSM not using radio channels fl-f4, it writes transmitting 
packet data in the buffer memory 22 of the wireless LAN adapter 20 through the bus interface 21 , 
and directs transmission of packet data to an access controller 23. 

[005 1 ] In response to these directions, an access controller 23 first judges whether other radio 
terminal units TU of a wireless LAN system are transmitting packet data using radio channels fl -f4 
in 23d of wireless access-control sections based on the detecting signal CSS, 2 of the 2nd Carrier 
Detect circuit 33. If judged with no radio terminal unit TU transmitting by this judgment, while 
sending out the transmitting packet data TD and a transmit clock TCK to a modulation circuit 24 
from transmission-control section 23a next, the carrier switch signal CSW is sent out. For this 
reason, a modulation circuit 24 will be in the condition which can send out a carrier signal, and will 
start transmission of the modulated-carrier signal of four waves modulated with the above-mentioned 
transmitting packet data TD after that. In addition, in the 23d of the above-mentioned wireless 
access-control sections, when judged with radio channels fl-f4 already being used by other radio 
terminal units TU, transmitting authorization is not given from 23 d of wireless access-control 
sections to transmission-control section 23a, and, as a result, transmission of transmitting packet data 
is not performed. 

[0052] On the other hand, when the detection flag 51 of the above-mentioned radar use judging 



section 23c is in the set condition, i.e., the condition of meaning a radar system RSM using radio 
channels fl-f4, other radio channels which the radar system RSM is not using by 23d of wireless 
access-control sections are searched. And if other radio channels are found, control for changing into 
this radio channel the radio channel which should be used (hand off) will be performed. The radio 
terminal unit TU of the arbitration in a wireless LAN system serves as an assumed-parents station 
temporarily, and this hand off control is performed when this assumed-parents station sends out a 
hand off command to other radio terminal units TU in a system. 

[0053] On the other hand, a radar system RSM presupposes that the radio channel was changed to 
the radio channels fl-f4 which the wireless LAN system is using during the period when the radio 
terminal unit TU has transmitted packet data. If it does so, according to reception of the transmitted 
radar pulse signal, the 1st detecting signal CS 1 will be outputted from the 1st Carrier Detect circuit 
32 from the radar base station RBS in this case. And if the cumulative value of the count of 
generating of this 1st detecting signal CSS 1 exceeds the count of backward alignment guard time 
within a fixed period, the detection flag register 51 of radar use judging section 23 c will change to a 
set condition at that time. That is, a detection flag will be in the condition of meaning radio channels 
fl-f4 using it with a radar system RSM. Change of this detection flag 51 is detected by 23d of 
wireless access-control sections, and transmission-control section 23a stops transmission of packet 
data instancy according to this. Therefore, interference active jamming of the radar system RSM by 
the wireless LAN system is prevented. In addition, the radio terminal unit TU may perform hand off 
control described previously after this transmitting termination. 

[0054] By the way, suppose that other radio terminal units TU with which the radio terminal unit TU 
is arranged by approaching comparatively by a certain cause during the period which is transmitting 
packet data, without this wireless carrier signal being undetectable started transmission of packet 
data. In this case, in the radio terminal unit TU under above-mentioned packet data transmission, 
since a wireless carrier signal -57dBm or more is received, the 1st detecting signal CSS 1 is 
outputted from the 1st Carrier Detect circuit 32. That is, in spite of having received not a radar pulse 
signal but the wireless carrier signal of transmitting packet data, the detecting signal showing the 
radar pulse signal having been detected is generated. For this reason, it is judged with that by which 
use of radio channels fl-f4 was started with the radar system RSM, and transmission of the packet 
data based on transmission-control section 23a is stopped by radar use judging section 23c according 
to this. That is, transmission will be stopped in spite of not stopping transmission of packet data. 
[0055] In order to avoid such a situation, the selection directions information on the register 47 of 
radar use judging section 23c is rewritten with the body 10 of a terminal unit, and the pulse duration 
judging signal PSS outputted from the pulse duration judging circuit 42 in the 2nd selector 46 by this 
is chosen. When it does so, the judgment signal PSS outputted from the pulse duration judging 
circuit 42 is supplied to the number-of-stages protection network 48, and, thereby, the condition of a 
detection flag 5 1 is made to change based on the count of generating of the above-mentioned 
judgment signal PSS in the number-of-stages protection network 48. Here, the above-mentioned 
pulse duration judging circuit 42 has the pulse width of the 1 st detecting signal CSS 1 shorter than 
the shortest packet data length (50microsec), or only when longer than the longest packet data 
length, the judgment signal PSS is outputted. For this reason, when that pulse width is equivalent to a 
packet data length, the judgment signal PSS is not outputted, but even if the 1st detecting signal CSS 
1 is generated from the 1st Carrier Detect circuit 32, when pulse signal length is shorter than the 
shortest packet data length, the judgment signal PSS will be outputted like a radar pulse signal (1- 
l Omicro sec of pulse duration). For this reason, according to the count of generating of the above- 
mentioned pulse duration judging signal PSS, the detection flag 51 with which a radar system RSM 
expresses whether it is under [ use ]****** for radio channels fl-f4 will be controlled by the 
number-of-stages protection network 48. Therefore, packet data with large receiving level are 
incorrect-recognized to be a radar pulse signal, and the situation of stopping transmission of packet 
data is avoided. 

[0056] Although surely the interference to a radar system RSM is prevented from a wireless LAN 
system as it is such a high disregard level on the other hand although one was considered as the 
Carrier Detect level CSL of -57dBm set as the 1st Carrier Detect circuit 32 in the above explanation, 
the interference to a wireless LAN system from a radar system RSM is not prevented. That is, 



depending on the receiving level, interference may sometimes be given [ enough ] to receive-packet 
data just because the receiving level of a radar pulse signal isjess than.-57 dms. What is necessary is 
just to set the 1st Carrier Detect level CSL 1 as the smaller value of for example, +10dBm (-94dBm) 
extent of thermal noise, in order to reduce this fault. However, it is necessary to detect not only a 
radar pulse signal but the radio signal which comes from other adjoining wireless LAN systems, 
when it does in this way, to distinguish a radar pulse signal from the radio signal from other wireless 
LAN systems, and to detect it. 

[0057] It is also effective to use the pulse duration judging circuit 42 described previously as the 
detection means. However, even if the signal length and the shortest packet data length of a radar 
pulse signal are almost the same or there is a difference again, in not being a big difference, in the 
above-mentioned pulse duration judging circuit 42, it becomes difficult to perform an exact 
judgment. 

[0058] So, in order to cope with it in such a case, it is effective to use the periodic signal detection 
circuit 50 established in radar use judging section 23c. That is, the selection directions information 
on the register 47 of radar use judging section 23c is rewritten with the body 10 of a terminal unit, 
and it sets up so that the judgment signal ISS outputted from the periodic signal detection circuit 50 
in the 2nd selector 46 by this may be chosen. When it does so, the judgment signal ISS outputted 
from the periodic signal detection circuit 50 will be supplied to the number-of-stages protection 
network 48, and the number-of-stages protection network 48 makes the condition of a detection flag 
51 change based on the judgment signal ISS of this periodic signal. Here, as stated previously, since 
it is transmitted at random, generally packet data haye clear periodicity for. the radar pulse signal to 
not having periodicity. And paying attention to this point, the above-mentioned periodic signal 
detection circuit 50 has judged whether it is what detected the radar pulse signal, or the 1st detecting 
signal CSS 1 or the judgment signal PSS of the pulse duration judging circuit 42 would not detect 
packet data. For this reason, if these detecting signals CSS 1 or the judgment signal PSS is not a 
signal which has periodicity whether the 1st detecting signal CSS 1 is generated from the 1st Carrier 
Detect circuit 32 or the judgment signal PSS is generated from the pulse duration judging circuit 42 
and, the judgment signal ISS will not be generated from the above-mentioned periodic signal 
detection circuit 50. Therefore, according to the count of generating of the judgment signal with 
which it expresses more clearly that it is the judgment signal ISS, i.e., a radar pulse signal, outputted 
from the above-mentioned periodic signal detection circuit 50, the detection flag 51 with which a 
radar system RSM expresses whether it is under [ use ]****** for radio channels fl -f4 will be 
controlled by the number-of-stages protection network 48. For this reason, the fault to which a radar 
pulse signal, receiving level, and signal length make the packet data of other almost equal wireless 
LAN systems a radar pulse signal, and do a misjudgment law is reduced, and it enables this to 
transmit packet data to stability. 

[0059] Independently [ the 3rd Carrier Detect circuit 34 required as stated above, in order to perform 
wireless packet transmission to the radio terminal unit TU in this example according to a CSMA 
method ] The 1st Carrier Detect circuit 32 and radar use judging section 23c are prepared. It has 
judged whether the 1st Carrier Detect circuit 32 detects a wireless carrier signal with larger receiving 
level than the Carrier Detect level CSL 1, and the radar system RSM is using the radio channel in 
radar use judging section 23c based on the detecting signal CSS 1 . And when a radar system RSM 
judges that it is [ a radio channel ] under use, it is made not to transmit the packet data based on this 
radio channel. 

[0060] Moreover, it has the 2nd Carrier Detect circuit 33 and 23d of radar interference judging 
sections, even if it is the case where a radio signal is transmitted by these circuits using radio 
channels other than the radio channel which a self system is using, it judges whether cross 
modulation may be given to a radar system RSM, and when cross modulation may be given, he is 
trying to forbid use of all radio channels in the radio communication equipment TU of this example. 
For this reason, the fault which does interference active jamming by cross modulation to a radar 
system RSM is prevented certainly. 

[0061] Therefore, according to this example, in spite of performing the radio transmission of packet 
data in the wireless area of the existing laser system using the same radio channel, a wireless LAN 
system can be worked, without having bad influences, such as interference active jamming, to laser 



system RSM. That is, even if it is the frequency band with which the frequency which can be 
assigned to a new radio communications system does not remain like a semi- microwave band, a 
wireless LAN system can be employed. 

[0062] Moreover, the pulse duration judging circuit 42 is formed and it enables it to judge the 
existence of use of the radio channel by the radar system RSM in this example based on the 
judgment signal PSS of this pulse duration judging circuit 42 as a means forjudging the existence of 
use of the radio channel by the radar system RSM in addition to the 1st Carrier Detect circuit 32 
which judges receiving level. Therefore, the fault which incorrect-recognizes receive-packet data 
with large receiving level to be a radar pulse signal isxeduced, and the situation of stopping 
transmission of packet data superfluously by this is avoided. 

[0063] Furthermore by this example, as a means forjudging the existence of use of the radio channel 
by the radar system RSM Newly form the periodic signal detection circuit 50, input into the above- 
mentioned periodic signal detection circuit 50 the detecting signal CSS 1 of the 1st Carrier Detect 
circuit 32 which judges receiving level, or the judgment signal PSS of the pulse duration judging 
circuit 42, and the existence of the periodicity is judged. It enables it to judge the existence of use of 
the radio channel by the radar system RSM based on this judgment signal ISS. When it follows, for 
example, disregard level CSL1 of the 1st Carrier Detect circuit 32 is set up low, and even when it is 
difficult between the signal length of a radar pulse signal, and the shortest packet data length to judge 
a laser pulse signal by receiving level or pulse duration like [ in case there is no clear difference ], 
the existence of use of the radio channel by the radar system RSM can be judged correctly. 
[0064] In addition, this invention is not limited to the above-mentioned example. For example, the 
mode judged based on the detecting signal CSS 1 of a. receiving level in the above-mentioned 
example as the mode for judging the existence of use of the radio channel by the radar system RSM. 

b. The mode judged based on the detecting signal CSS 1 of receiving level, and the pulse duration 
judging signal PSS. 

c. The mode judged based on the judgment signal ISS showing the existence of the detecting signal 
CSS 1 of receiving level or the pulse duration judging signal PSS, and its periodicity. The ******** 
case was described. However, the mode judged based on d. pulse duration judging signal PSS as the 
other mode. 

e. The mode judged based on the judgment signal ISS showing the existence of periodicity. 
You may use it. 

[0065] Moreover, you may apply in order to judge whether an interference according the judgment 
approach which uses each above mode alternatively to cross modulation may be given to a radar 
system. Moreover, you may constitute so that LED and LCD may be used for a radio communication 
equipment and the judgment result may be displayed on it. 

[0066] Furthermore, although said example explained taking the case of the case where share the 
radio channel of a radar system RSM and a wireless LAN system is built, otherwise a cellular 
automobile and a cellular-phone system, selective-calling communication system, an MCA system, 
yard mobile radio communication system, etc. and a radio channel are shared, and you may make it 
build a wireless LAN system. 

[0067] In addition, also with the configuration of the class [ of 2nd wireless system ], configuration, 
class [ of radio communication equipment ] and configuration, 1st, and 2nd judgment means, the 
configuration and control procedure of a radio-channel use control means, and the transmitting 
procedure of transmitting packet data, in the range which does not deviate from the summary of this 
invention, it deforms variously and can carry out. 
[0068] 

[Effect of the Invention] As explained in full detail above, the radio communication equipment of 
this invention In order to know the condition of a radio channel, it has the 1 st judgment means and 
the 2nd judgment means. With the 1 st judgment means The radio signal transmitted through the 
above-mentioned radio channel is received, and the busy condition of the above-mentioned radio 
channel by the 1st existing wireless system is judged based on the receiving result. Further with the 
2nd judgment means The radio signal transmitted through the radio channel was received, and even 
if it is the case where a radio signal is transmitted using radio channels other than the radio channel 
concerned based on the receiving result, it has judged whether cross modulation may be given to the 



wireless system of the above 1st. And it is made to perform the processing for avoiding use of the 
radio channel concerned, when judged with it being in the condition that it can be regarded as under 
use of the above-mentioned radio channel with the judgment means of the above 1st, by the radio- 
channel use control means, and avoiding use of all radio channels, when judged with cross 
modulation being given to the wireless system of the above 1st with the judgment means of the 
above 2nd. 

[0069] Therefore, according to this invention, radio can be performed without doing bad influences, 
such as interference active jamming and cross modulation, in the wireless area of the existing 
wireless system, and the radio communication equipment which can realize a new radio 
communications system by this using a desired frequency band can be offered. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the radio communication equipment used in order 
to share the radio channel in the wireless area of the wireless system of especially existing, such as a 
radar system, and to perform radio with respect to the radio communication equipment used with 
radio communications systems, such as a wireless LAN (local area netwoak) system. 
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PRIOR ART 



[Description of the Prior Art] In recent years, various radio communications systems are advocated 
with increase of communication link needs, or progress of a radio technique, and a wireless LAN 
system is in one of them. This wireless LAN system carries out the radio transmission of the data in 
service areas limited comparatively, such as an office building and a place of business, between [, 
such as a host computer, a personal computer, a printer, and electronic file equipment ] terminal 
units. 

[0003] By the way, as a data transmission rate of this kind of system, he is IEEE802.3, for example. 
The rate of 10 or more Mbpses is wished that it is represented by CSMA/CD, and in order to realize 
this transmission speed, the bandwidth of dozens of MHz or more is needed. Moreover, since the 
silicon device is available because of that free space loss is small for power consumption reduction 
of radio equipment as a frequency band in the case of realizing this kind of wireless LAN system, 
and cheap-izing of radio equipment, a semi- microwave band 3GHz or less is suitable. However, the 
actual condition is that there is no room to be ending and newly assign [ most frequencies assign 
other existing systems, and ] a band dozens of MHz or more with a semi- microwave band for a 
wireless LAN system. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained in full detail above, the radio communication equipment of 
this invention In order to know the condition of a radio channel, it has the 1 st judgment means and 
the 2nd judgment means. With the 1st judgment means The radio signal transmitted through the 
above-mentioned radio channel is received, and the busy condition of the above-mentioned radio 
channel by the 1st existing wireless system is judged based on the receiving result. Further with the 
2nd judgment means The radio signal transmitted through the radio channeLwas received, and even 
if it is the case where a radio signal is transmitted using radio channels other than the radio channel 
concerned based on the receiving result, it has judged whether cross modulation may be given to the 
wireless system of the above 1st. And it is made to perform the processing for avoiding use of the 
radio channel concerned, when judged with it being in the condition that it can be regarded as under 
use of the above-mentioned radio channel with the judgment means of the above 1st, by the radio- 
channel use control means, and avoiding use of all radio channels, when judged with cross 
modulation being given to the wireless system of the above 1 st with the judgment means of the 
above 2nd. 

[0069] Therefore, according to this invention, radio can be performed without doing bad influences, 
such as interference active jamming and cross modulation, in the wireless area of the existing 
wireless system, and the radio communication equipment which can realize a new radio 
communications system by this using a desired frequency band can be offered. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Even if it is going to realize a new radio communications 
system like a wireless LAN system as mentioned above, the present condition is that there is no 
suitable available frequency band, and it is in a difficult situation to realize a new radio 
communications system for this reason. 

[0005] It is offering the radio communication equipment which this invention's was made paying 
attention to the above-mentioned situation, the place made into the purpose enables it to perform 
radio, without doing bad influences, such as interference active jamming and cross modulation, to 
the existing; wireless [.system, and t can realize a new radio communications system by this using a 
desired frequency band. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose the radio 
communication equipment of this invention In order to know the condition of a radio channel, it has 
the 1st judgment means and the 2nd judgment means. With the 1st judgment means The radio signal 
transmitted through the above-mentioned radio channel is received, and the busy condition of the 
above-mentioned radio channel by the 1 st existing wireless system is judged based on the receiving 
result. Further with the 2nd judgment means The radio signal transmitted through the radio channel 
was received, and even if it is the case where a radio signal is transmitted using radio channels other 
than the radio channel concerned based on the receiving result, it has judged whether cross 
modulation may be given to the wireless system of the above 1 st. And it is made to perform the 
processing for avoiding use of the radio channel concerned, when judged with it being in the 
condition that it can be regardedas under use of the above-mentioned radio channel with the 
judgment means of the above 1st, by the radio-channel use control means, and avoiding use of all 
radio channels, when judged with cross modulation being given to the wireless system of the above 
1st with the judgment means of the above 2nd. 

[0007] Moreover, while this invention compares with the 1st predetermined threshold level the 
signal level of the radio signal transmitted through the selected radio channel in the 1st judgment 
means with a comparison means A detection means detects either [ at least ] the signal length of the 
radio signal by which transmission was carried out [ above-mentioned ], or the periodicity of a 
signal. It is characterized also by using alternatively the signal length by the comparison result of the 
signal level by the above-mentioned comparison means, and the above-mentioned detection means, 
or the detection result of the periodicity of a signal, and judging the existence of use of the radio 
channel concerned by the 1st wireless system. 

[0008] The 1 st threshold level of the above is good in that case to set up so that the radio signal 
which self-equipment transmitted may be received with predetermined allowances to the minimum 
receiving sensitivity level assumed by the wireless system of the above 1 st. 

[0009] Furthermore, while this invention compares the signal level of the radio signal transmitted 
through the selected radio channel in the 2nd judgment means with the 2nd different predetermined 
threshold level and different predetermined comparison means from the 1st threshold level of the 
above A detection means detects either [ at least ] the signal length of the radio signal by which 
transmission was carried out [ above-mentioned ], or the periodicity of a signal. It is characterized 
also by judging whether the signal length by the comparison result of the signal level by the above- 
mentioned comparison means and the above-mentioned detection means or the detection result of the 
periodicity of a signal is used alternatively, and there is any possibility of giving cross modulation to 
the wireless system of the above 1st. 

[0010] The 2nd threshold level of the above is good in that case to set up so that the radio signal 
which self-equipment transmitted may be received by the wireless system of the above 1 st with 
predetermined allowances to the minimum received signal level assumed to cause cross modulation. 
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OPERATION 



[Function] As a result of judging the busy condition of a radio channel with the 1st judgment means, 
when it can be considered as a result according to this invention that the 1st existing wireless system 
is using this radio channel, the radio which used this radio channel is avoided. For this reason, it is 
the existing wireless system and common wireless area, and in spite of using a common radio 
channel, it becomes possible to employ the 2nd new wireless system, without having bad influences, 
such as interference active jamming, on the existing wireless system. 

[0012] Moreover, when are judged with the 1st wireless system not using the radio channel and self- 
equipment is located near the radio communication equipment of the 1 st wireless system, 
interference by cross modulation may occur in the radio communication equipment of the 1 st 
wireless system by wireless transmission of self-equipment. However, in this invention, if it is 
judged with cross modulation being given to the 1st wireless system even if it is the case where a 
radio signal is transmitted using radio channels other than the radio channel concerned, as a result of 
judging the condition of a radio channel with the 2nd judgment means, use of all radio channels will 
be avoided. For this reason, the fault which causes the interference active jamming by cross 
modulation to the 1st existing wireless system is prevented certainly. 

[0013] Therefore, according to this invention, it becomes possible to realize easily new radio 
communications systems, such as a wireless LAN system, using frequency bands, such as a semi- 
microwave band which cannot newly assign a frequency. 

[0014] Moreover, when it is judged whether it is in the condition that it can be regarded as under use 
of a radio channel by the 1st wireless system, in this invention, And in case cross modulation may be 
given to the 1st wireless system or the country is judged, while judging the received signal level of a 
radio signal Either [ at least ] signal length or the periodicity are detected, and it is judging, using 
alternatively the judgment result of such receiving level and signal length, or the detection result of 
periodicity. For this reason, when the equipment with which the 1st wireless system sends out the 
radio signal which has high peaking capacity level like for example, a broader-based radar system, 
and sends out radio signals other than the 1 st wireless system does not exist in point-blank range, it 
becomes possible to judge the busy condition of the radio channel by the 1st wireless system only 
with the received signal level of a radio signal. Moreover, even when the equipment which sends out 
radio signals other than the 1 st wireless system to point-blank range exists, by detecting the signal 
length or periodicity of a radio signal, the effect of the radio signal of systems other than the 1st 
wireless system is reduced, and it becomes possible more to judge stability and the busy condition of 
a radio channel according to the 1 st wireless system certainly, without this causing an incorrect 
judging. 
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EXAMPLE 



[Example] This invention is explained based on an example below. 

[0016] Drawing J is the schematic diagram showing the arrangement relation between the wireless 
LAN system concerning one example of this invention, and the existing radar system. 
[001 7] A radar system RSM has one radar base station RBS, and the radar wireless area ER 
according to the transmitted power of the radar base station RBS is formed in the predetermined field 
centering on this radar base station RBS. In this radar wireless area ER, two or more wireless LAN 
systems (drawing three systems) LSM1-LSM3 are installed. These wireless LAN systems LSM1- 
LSM3 are wireless LAN systems called the so-called equal distributed type, and have held two or 
more radio terminal units TU1 1-TU14., TU21-TU23, and TU31-TU34, respectively. A distributed 
type equal wireless LAN system is a system which it does not have a centralized-control station in a 
system, but each radio terminal unit performs control for a communication link autonomously 
respectively, and performs direct wireless data transmission between radio terminal units. " 
Connection between each wireless LAN systems LSM [ LSM1-] 3 is made by connecting the radio 
terminal units TU14, TU23, and TU31 of the arbitration in a system through a wire circuit WL. 
[001 8] By the way, each radio terminal units TU1 1-TU14, TU21-TU23, and TU31-TU34 (TU is 
called henceforth) are what used a host computer, a personal computer, a printer, or electronic file 
equipment as the body of a terminal unit, for example, they are constituted as follows. Dr aw ing 2 is 
the circuit block diagram showing the important section configuration. That is, the radio terminal 
unit TU consists of a body 10 of a terminal unit, and a wireless LAN adapter 20 attached to this body 
1 0 of a terminal unit. The terminal body 10 has packet data origination, such as CPU1 1 and memory 
12, and a configuration required for storage. 

[0019] The wireless LAN adapter 20 is equipped with the bus interface (I/F) 21 for performing 
packet data transfer between the above-mentioned bodies 1 0 of a terminal unit, and after the 
transmitting packet data transmitted from the body 10 of a terminal unit through this bus interface 21 
are stored in buffer memory 22 temporarily, they are inputted into transmission-control section 23 a 
of an access controller 23. Transmission-control section 23 a of an access controller 23 will supply 
this transmitting packet data TD and a transmit clock TCK to a modulation circuit (MOD) 24 with 
the carrier switch signal CSW, if the above-mentioned transmitting packet data TD are inputted. 
[0020] A modulation circuit 24 performs error correcting code-ized processing to the above- 
mentioned transmitting packet data SD first. And this error-correcting-code-ized transmitting packet 
data TD is trichotomized, and it inputs into three different modulators. These modulators modulate 
the subcarriers fl-f3 which are three from which a frequency differs according to the transmitting 
packet data by which trichotomy was carried out [ above-mentioned ], respectively. Moreover, a 
modulation circuit 24 generates parity information based on each transmitting packet data by which 
trichotomy was carried out [ above-mentioned ], and inputs this parity information into other 
modulators. This modulator modulates the 4th subcarrier f4 according to the above-mentioned parity 
information. After the modulated-carrier signal outputted from these four modulators is 
compounded, it is inputted into the transmitted power amplifier 26. The transmitted power amplifier 
25 amplifies the above-mentioned 4 wave composition modulated-carrier signal to the transmission 
level to which it was specified by the system. At this time, a transmission level is set for example, as 
2.5mW / carrier. For this reason, the modulated-carrier signal which compounded four waves as 
mentioned above is set to a total of lOmW, and is outputted. 4 wave composition modulated-carrier 



signal outputted from this transmitted power amplifier 25 is supplied to an antenna 27 through a 
circulator 26, and wireless transmission is carried out towards other radio terminal units TU in a 
system from this antenna 27. In addition, the above-mentioned carrier switch signal CSW is a signal 
for preventing the output of the modulated-carrier signal from a modulation circuit 24 at the period 
which does not need to transmit a subcarrier. 

[0021] On the other hand, after 4 wave composition modulated-carrier signal received with the 
antenna 27 passes through a circulator 26 and the high frequency switch (SW) 28, the sequential 
input of it is carried out at a low noise amplifier 29 and a band-pass filter 30. In a low noise amplifier 
29, the radio signal by which reception was carried out [ above-mentioned ]~is amplified by signal 
level required for recovery processing. Only the radio frequency component of a predetermined band 
is extracted in a band-pass filter 30. In addition, the high frequency switch 28 was formed in order to 
prevent that the transmitting radio signal reflected with the antenna 27 at the time of transmission 
turns to a receiving system, and only a receiving period flows through it according to the control 
signal outputted from an access controller 23. 

[0022] 4 wave composition modulated-carrier signal outputted from the above-mentioned band-pass 
filter 30 is inputted into a demodulator circuit (DEM) 31, the 1st Carrier Detect circuit (CS1) 32, the 
2nd Carrier Detect circuit (CS2) 33, and the 3rd Carrier Detect circuit (CS3) 34, respectively. A 
demodulator circuit 3 1 separates the above-mentioned 4 wave composition modulated-carrier signal 
for every subcarrier first, and restores to it respectively. And while carrying out error correction 
decode processing of the four receiving baseband signaling acquired by this recovery, respectively 
and reproducing receive-packet data, error detection and correction operations, such as a parity 
operation, are performed combining these four receive-packet data, and the right receive-packet data 
RD are reproduced. Moreover, a receive clock RCK is reproduced in the process which reproduces 
this receive-packet data RD. And a demodulator circuit 3 1 supplies the receive-packet data RD by 
which playback was carried out [ above-mentioned ], and a receive clock RCK to reception-control 
section 23b of an access controller 23. In reception-control section 23b of an access controller 23, the 
receive-packet data for transmitting to the body 1 0 of a terminal unit based on the above-mentioned 
receive-packet data RD and a receive clock RCK are generated. And this receive-packet data is 
transmitted to the body 1 0 of a terminal unit through the bus interface 21 . 

[0023] In order to judge the existence of use of the radio channel by the radar system, the 1 st Carrier 
Detect circuit 32 detects the radar pulse signal transmitted from the radar base station RBS of a radar 
system RSM, and is comparing the level of a received carrier signal with the 1st Carrier Detect level 
CSL 1 set up beforehand. And from this 1st Carrier Detect level CSL 1, the 1st detecting signal CSS 
1 is generated and an access controller 23 is supplied at the period when the large received carrier 
signal of level is detected. 

[0024] Here, the Carrier Detect level CSL 1 of the above 1st is set up as follows, for example. 
Namely, it is supposed now that the transmitting output of the radar base station RBS is 500kW - 
2000kW (+87dBm - +93dBm) temporarily. And interference wave arrival level for the radar base 
station RBS not to receive interference from a wireless LAN system sets to -130dBm. Supposing the 
transmitted power of the radio terminal unit TU of a wireless LAN system is furthermore 2.5m W 
(+4dBm) / carrier, the transmission-line loss for not interfering in the radar base station RBS will be 
set to +4dBm-(-130dBm) =134dB. For this reason, the receiving level of the radar pulse signal in the 
radio terminal unit TU of the wireless LAN system under the conditions in which this transmission- 
line loss exists is set to 87dBm-134dBm=-47dBm. 

[0025] Here, if transmission-line loss of the transmission line which goes to the radar base station 
RBS from the radio terminal unit TU is equal to transmission-line loss of the transmission line which 
faces to the radio terminal unit TU from the radar base station RBS, when the receiving level of the 
radar pulse signal in the radio terminal unit TU is the above-mentioned -47dBm, the receiving level 
in the radar base station RBS of the radio signal transmitted from the radio terminal unit TU is also 
set to -47dBm. namely, when the receiving level of a radar pulse signal is the above-mentioned less 
than -47dBm in the radio terminal unit TU Even if the receiving level of the wireless sending signal 
of the radio terminal unit TU in the radar base station RBS is also set to less than -47dBm and the 
radio terminal unit TU transmits a wireless carrier signal with 2 or 5m W (+4dBm) transmitted power 
by this condition Since the received signal level in the radar base station RBS is set to -130dBm or 



less, the interference to a radar system RSM will be produced. Therefore, what is necessary will be 
to set the above-mentioned -47dBm as the 1 st Carrier Detect level CSL 1 , and just to detect a radar 
pulse signal according to this disregard level CSL1. 

[0026] In addition, if it is in actual equipment, it is good to expect a several dB margin and to set the 
Carrier Detect level CSL 1 of the above 1st as -50dBm. 

[0027] On the other hand, in a radar system RSM, even if it is the case where a radio signal comes 
through radio channels other than the radio channel currently used for transmission and reception of 
a radar wave depending on the bandwidth and the dynamic range of a front end (preamp) of the 
receiving system, interference by cross modulation may. be received. The 2nd Carrier Detect circuit 
33 is forjudging whether interference by this cross modulation may be given to a radar system RSM, 
and is comparing the received signal level of the radar pulse signal transmitted from the radar base 
station RBS of a radar system RSM with the 2nd Carrier Detect level CSL 2 set up beforehand. And 
the 2nd detecting signal CSS 2 is generated and the access controller 23 is supplied at the period 
when the input signal with larger level than this 2nd Carrier Detect level CSL 2 is detected. 
[0028] By the way, the Carrier Detect level CSL 2 of the above 2nd is set up as follows, for example. 
That is, the radio channel which a radar system RSM is using, and the received power P of the near 
frequency by the wireless LAN system received with a different radio-channel frequency in the radar 
base station RBS are called for as follows. 

deltaP=p0 2 (delta/4piL) and G-Dtr-L theta-delta L - here — pO For the sending-signal level of the 
wireless LAN system in a radar receiving band, and L, the distance from the radar base station RBS 
and G are [ the beam width of a radar antenna and Dtr of the gain of a radar antenna and theta ] the 
traffic densities (the rate of time amount / unit area) of the wireless LAN system RSM. 
[0029] 
[Equation 1] 

L»Lnax 

p= J dp 

U - l_ m I n 

= P o • ( A / 4 r**) a - G - D tr ; 6. ln( L max/ L min) 

However, In ( ) is a natural logarithm. A concrete numerical example is shown below. 
G=3000(=34.8dB) 

theta=(4 pi/G) 1/2 therefore - Gtheta=(4piG)l/2 =1 .94e2Dtr=5e-6 however Average traffic (rate 
of time amount) per le-4/m2 (that is, an average of 100m around consistency of one system), and 1 
system was set to 5e-2 (about [ of the maximum throughput of an equal distributed wireless LAN 
system ] 1/10) for the installation consistency of a wireless LAN system. 

[0030] If it does so, it is received power P. P (dBm) =p0~(dBm)-64.2+10 and log (In (Lmax/Lmin)) It 
becomes. However, log ( ) is a common logarithm. It will be set to P= 54.2+10 and log (In 
(Lmax/Lmin)) if the transmitting output of the wireless LAN system which is working by another 
radio channel is made into lOdBm, i.e., pO =10dBm, (dBm). It is Lmax/Lmin when an out-of-band 
permission input level for the front end of a radar not to start cross modulation is set to -50dB here. It 
is set to 1 3.9. It is Lmin if the maximum range of the radar wave resulting from the radius of circle 
of the earth is set to 100km. It is set to 7.2km. The free space loss in a 1.2GHz band is 1 1 1.2dB, and 
the receiving level of a radar pulse signal [ in / output level / (peak) / of a radar pulse signal / 
minimum / for the receiving-antenna gain of 35dB and a wireless LAN system / in the antenna gain 
of +87dBm and a radar / the distance of OdB, then Lmin ] is set to +10.8dBm. Of course, a wireless 
LAN system depends the above-mentioned out-of-band mold permission input level on the 
specification of the radar system which is going to share a radio channel. 

[0031] If +10.8dBm for which it asked by the above numerical calculation is set up as 2nd Carrier 
Detect level CSL 2, it is possible to avoid that the radio signal from the wireless LAN system which 
is using the radio channel which approached to the radio channel which a radar system RSM is using 
causes interference by cross modulation by the front end of the radar base station RBS. If in charge 
of mounting to an actual radio communication equipment, it is needless to say in a suitable margin 
being set up based on the setting precision of the 2nd Carrier Detect level CSL 2 etc. If a 3dB margin 



is expected, specifically, the 2nd Carrier Detect level CSL 2 will be set to +7.8dBm. 
[0032] On the other hand, in order to perform wireless transmission of the packet data based on a 
CSMA (carrier sense multiple access) method, the 3rd Carrier Detect circuit 34 is for detecting the 
modulated-carrier signal transmitted from other radio terminal units TU in a wireless LAN system, 
and compares the level of a received carrier signal with the 3rd Carrier Detect level CSL 3 set up 
beforehand. And from this 3rd Carrier Detect level CSL 3, the 3rd detecting signal CSS 3 is 
generated and an access controller 23 is supplied at the period when the large received carrier signal 
of level is detected. 

[0033] Here, the Carrier Detect level CSL 3 of the^aboye 3rd is set up as follows. That is, while 
using a use frequency, band as a 1 .2 GHz band temporarily now, free space loss (distance- of 40m) is ■ 
set to 60dBm, and received power (distance of 40m) is set to -62dBm. Moreover, thermal noise will 
be set to kxTxBxF=-l 04dBm if 2.5Mbaud(s) and the noise characteristic F are set to 6dB. for 
bandwidth B. However, k is a Boltzmann's constant and T is temperature. The Carrier Detect level 
CSL 2 for detecting the radio signal which comes from other radio terminal units TU in a wireless 
LAN system from the above conditions is -84dBm (+20dBm of thermal noise), in order to detect 
existence of the radio signal from other radio communication equipments as much as possible, even 
if it does not malfunction in thermal noise and phasing occurs. 

It is alike and sets up. By the way, radar use judging section 23c, and 23d of radar interference 
judging sections and wireless access-control section 23e are prepared in the access controller 23. 
Radar use judging section 23c detects the existence of operation of a radar system RSM based on the 
1st detecting signal CSS 1 outputted from the:Carrier Detect circuit 32 of the above 1st. 
[0034] In addition, in this wireless LAN system, when the distance between radio communication 
equipments is very near (for example, when two radio communication equipments . of a self- system 
exist at intervals of lm), since free space loss is set to 34dB, the receiving level per radio-channel 1 
carrier is set to -30dBm. In this case, since the set point of the 1 st Carrier Detect level CSL 1 
described previously is exceeded, a misjudgment law will be carried out to a radar pulse signal. 
[0035] Then, in order to judge the existence of arrival of a radar pulse signal still more correctly, 
radar judging section 23 c of an access controller 23 is constituted as shown in drawin g 3 . That is, 
the 1st outputted detecting signal CSS 1 is inputted into the 1st selector 44, 2nd selector 46, and 
pulse duration judging circuit 42 through a buffer amplifier 41, respectively from the 1st Carrier 
Detect circuit 32. For the pulse duration judging circuit 42, generally, the signal length of a radar 
pulse signal is l-10microsec. Also for the shortest, a packet data length is SOmicrosec to extent and a 
very short thing. Paying attention to becoming, or the detecting signal CSS 1 of the above 1st would 
not detect packet data, it judges whether it is what detected the radar pulse signal, and it consists of a 
counter and the judgment section. In a counter, pulse width T of the detecting signal CSS 1 of the 
above 1st is detected. Maximum packet data length Tmax pulse width T detected by the above- 
mentioned counter is beforehand remembered to be by Registers 43a and 43b in the judgment 
section And shortest packet data length Tmin It is compared respectively. And the comparison result 
is T<Tmin. Or T>Tmax The judgment signal PSS showing whether conditions are fulfilled or not is 
outputted. 

[0036] The 1st selector 44 chooses and outputs one side of the 1st detecting signal CSS 1 and the 
pulse duration detecting signal outputted from the above-mentioned pulse duration judging circuit 42 
according to the selection directions information memorized by the register 45, and this detecting 
signal by which the selection output was carried out is inputted into the periodic signal detection 
circuit 50. Generally the periodic signal detection circuit 50 pays its attention to a radar pulse signal 
to not having periodicity, since packet data are transmitted at random having clear periodicity. Or the 
above-mentioned detecting signal would not detect packet data, it judges whether it is what detected 
the radar pulse signal, and the judgment signal ISS showing the existence of the periodicity outputted 
from this periodic signal detection circuit 50 is inputted into the 2nd selector 46. 
[0037] The 1st detecting signal CSS 1 outputted from the Carrier Detect circuit 32 of the above 1st in 
the 2nd selector 46 according to the selection directions information memorized by the register 47 
One of the periodicity judging signals ISS showing the existence of the pulse duration judging signal 
PSS outputted from the above-mentioned pulse duration judging circuit 42 and the periodicity 
outputted from the above-mentioned periodic signal detection circuit 50 is chosen, and the number- 



of-stages protection network 48 is supplied. 

[0038] In the number-of-stages protection network 48, counting of the count of an output of the 
detecting signal CSS 1 by which a selection output is carried out from the 2nd selector 46 of the 
above, or the judgment signal ISS is carried out for every fixed time amount, and when it exceeds the 
count of backward alignment guard time these enumerated data are remembered to be by register 
49a, the detection information showing the radar system RSM having started use of radio channels 
fl-f4 is generated. Moreover, when less than the count of forward alignment guard time the above- 
mentioned enumerated data are remembered to be by register 49b during radar use detection, the 
detection information showing the radar system RSM having suspended use of radio channels fl -f4 
is generated. The detection flag register 51 sets / resets the detection flag showing the busy condition 
of the radio channels fl-f4 by the radar system RSM according to each above-mentioned detection 
information. . 

[0039] 23d of radar interference judging sections judges whether interference by cross modulation 
may be produced to a radar system RSM based on the 2nd detecting signal CSS 2 outputted from 
said 2nd Carrier Detect circuit 33. And the judgment result is supplied to wireless access-control 
section 23 e. 

[0040] Finally wireless access-control section 23e determines the existence of use of a radio channel 
based on the judgment result by said radar use judging section 23 c, and the judgment result by the 
23d of the above-mentioned radar interference judging sections. And when the Request to Send of a 
data packet comes from CPU1 1 of the body 10 of a terminal unit, a radio channel is accessed 
according to a CSMA method, and packet data are made to transmit and receive based on the 3rd 
detecting signal CSS 3 outputted from the 3rd Carrier Detect circuit 34, without making the cross 
modulation by interference of the same radio channel, and different radio channel start to a radar 
system RSM, after that it can be used has judged the radio channel. 

[0041] Next, actuation of the equipment constituted as mentioned above is explained. In case a 
wireless LAN system starts operation, each radio communication equipment sends out the signal for 
declaring the purport whose self-equipment is an assumed-parents office to other radio 
communication equipments in a system after powering on, after the time amount which was 
beforehand changed for every equipment and was set up passes. Moreover, if a declaration signal 
comes from other equipments before it supervises arrival of the declaration signal from other radio 
communication equipments and self-equipment sends out a declaration signal in time amount until it 
sends out the above-mentioned declaration signal, each radio communication equipment will 
authorize the radio communication equipment which sent out this declaration signal as an assumed- 
parents station, and will follow directions of this assumed-parents station henceforth. That is, the 
radio communication equipment which sent out the declaration signal early most serves as an 
assumed-parents station. 

[0042] Now, the radio communication equipment TU used as an assumed-parents office searchs two 
or more usable radio channels in order by the self system first, receives that radio signal, and judges 
whether the radar system RSM is using this radio channel for every radio channel by this. 
[0043] That is, the wireless carrier signal transmitted by each radio channel is inputted into the 1st 
Carrier Detect circuit 32 through a low noise amplifier 29 and a band-pass filter 30, after being 
received by the antenna 27. In this 1st Carrier Detect circuit 32, it is detected whether the receiving 
level of the above-mentioned wireless carrier signal is more than the 1st Carrier Detect value CSL1 
(-47dBm) set up beforehand, and that detecting signal is inputted into radar use judging section 23c 
of an access controller 23. 

[0044] Radar use judging mode presupposes now that it was set as the mode judged using the 1 st 
detecting signal CSS 1 temporarily. If it does so, since the 2nd selector 46 is set as the condition of 
carrying out the selection output of the detecting signal CSS 1 of the above 1st, in radar use judging 
section 23c, the detecting signal CSS 1 of the above 1st will be inputted into the number-of-stages 
protection network 48. In the number-of-stages protection network 48, it is judged whether it 
exceeded the count of backward alignment guard time by which the count of generating of the 
detecting signal CSS 1 of the above 1st was beforehand set up within a fixed period. 
[0045] Suppose that now RSM, for example, a radar system, was performing the radar search in this 
condition using radio channels fl-f4. If it does so, whenever the radar pulse signal transmitted from 



the radar base station RBS is received, the 1st detecting signal CSS 1 will be outputted from the 
Carrier. Detect circuit 32 of the above 1st. For this reason, the count of generating of the 1st detecting 
signal CSS 1 will exceed the count of backward alignment guard time within a fixed period, as a 
result, from the above-mentioned number-of-stages protection network 48, the detection information 
which shows that it is [ radar ] under use is outputted, and the detection flag of a register 51 is set. 
[0046] On the other hand, a radar system RSM presupposes that the radar search was performed 
using radio channels other than radio-channel fl - f4. In this case, since a radar pulse signal is not 
received in radio channels fl-f4, the 1st detecting signal CSS 1 is not outputted from the 1st Carrier 
Detect circuit 32. For this reason, in the number-of-stages protection network 48 of radar use judging 
section 23c,' the" count of generating of the 1st detecting signal CSS 1 does not exceed the count of 
backward alignment guard time within a fixed period, therefore the detection flag of a register 51 
holds a reset condition. 

[0047] Moreover, when a radar system RSM changes a use channel from radio channels fl -f4 to 
other radio channels, the output of the 1st detecting signal CSS 1 from the 1st Carrier Detect circuit 
32 stops. For this reason, in the number-of-stages protection network 48 of radar use judging section 
23c, the count of generating of the 1st detecting signal CSS 1 will be less than the count of forward 
alignment guard time within a fixed period, the detection information which shows that the radar 
system RSM, as a result, is not using radio channels fl -f4 from the number-of-stages protection 
network 48 is outputted, and, thereby, the detection flag of a register 51 is reset. 
[0048] Moreover, the radio communication equipment TU used as the above-mentioned assumed- 
parents station^judges whether a radar system RSM causes interference by cross modulation, when 4 
wireless transmission is performed using the adjoining radio channel with the judgment of the 
existence of use of each radio channel by the above-mentioned radar system RSM. 
[0049] That is, the wireless carrier signal transmitted by each radio channel is inputted into the 2nd 
Carrier Detect circuit 33 through a low noise amplifier 29 and a band-pass filter 30, after being 
received by the antenna 27. In this 2nd Carrier Detect circuit 33, it is detected whether the receiving 
level of the above-mentioned wireless carrier signal is more than the 2nd Carrier Detect value CSL2 
(+10.8dBm) set up beforehand, and that detecting signal is inputted into 23d of radar interference 
judging sections of an access controller 23. In 23d of radar interference judging sections, it is judged 
whether there is any fear of producing interference by cross modulation to a radar system RSM 
according to the above-mentioned detecting signal CSS 2, and the judgment result is supplied to 
wireless access-control section 23 e. The radio channel for which the radar system RSM is not using 
wireless access-control section 23 e is detected, and even if other radio channels which moreover 
adjoin this radio channel perform wireless transmission, if judged with there being no fear of making 
interference by cross modulation cause in a radar system RSM, the above-mentioned radio channel is 
directed to each radio communication equipment in a system as a use channel. 
[0050] Now, suppose that the operator inputted transmitting directions of packet data in the body 10 
of a terminal unit in this condition. If it does so, CPU1 1 of the body 10 of a terminal unit will judge 
the condition of the detection flag 51 in radar use judging section 23c of an access controller 23 first. 
And if the condition of a detection flag 51 checks that it will have been in the reset condition, i.e., the 
condition of meaning the radar system RSM not using radio channels fl-f4, it writes transmitting 
packet data in the buffer memory 22 of the wireless LAN adapter 20 through the bus interface 21 , 
and directs transmission of packet data to an access controller 23. 

[0051] In response to these directions, an access controller 23 first judges whether other radio 
terminal units TU of a wireless LAN system are transmitting packet data using radio channels fl-f4 
in 23d of wireless access-control sections based on the detecting signal CSS 2 of the 2nd Carrier 
Detect circuit 33. If judged with no radio terminal unit TU transmitting by this judgment, while 
sending out the transmitting packet data TD and a transmit clock TCK to a modulation circuit 24 
from transmission-control section 23a next, the carrier switch signal CSW is sent out. For this 
reason, a modulation circuit 24 will be in the condition which can send out a carrier signal, and will 
start transmission of the modulated-carrier signal of four waves modulated with the above-mentioned 
transmitting packet data TD after that. In addition, in the 23d of the above-mentioned wireless 
access-control sections, when judged with radio channels fl -f4 already being used by other radio 
terminal units TU, transmitting authorization is not given from 23 d of wireless access-control 



sections to transmission-control section 23 a, and, as a result, transmission of transmitting packet data 
is not performed. 

[0052] On the other hand, when the detection flag 51 of the above-mentioned radar use judging 
section 23c is in the set condition, i.e., the condition of meaning a radar system RSM using radio 
channels fl-f4, other radio channels which the radar system RSM is not using by 23d of wireless 
access-control sections are searched. And if other radio channels are found, control for changing into 
this radio channel the radio channel which should be used (hand off) will be performed. The radio 
terminal unit TU of the arbitration in a wireless. LAN system serves as an assumed -parents station 
temporarily, and this hand off control is performed when this assumed-parents station sends out a 
hand off command to other radio terminal units TU in a system. . . - ■ 

[0053] On the other hand, a radar system RSM presupposes that the radio channel was changed to 
the radio channels fl -f4 which the wireless LAN system is using during the period when the radio 
terminal unit TU has transmitted packet data. If it does so, according to reception of the transmitted 
radar pulse signal, the 1st detecting signal CS 1 will be outputted from the 1st Carrier Detect circuit 
32 from the radar base station RBS in this case. And if the cumulative value of the count of 
generating of this 1st detecting signal CSS 1 exceeds the count of backward alignment guard time 
within a fixed period, the detection flag register 51 of radar use judging section 23c will change to a 
set condition at that time. That is, a detection flag will be in the condition of meaning radio channels 
fl-f4 using it with a radar system RSM. Change of this detection flag 51 is detected by 23d of 
wireless access-control sections, and transmission-control section 23a stops transmission of packet 
data instancy according to this. Therefore, interference active jamming of the radar system RSM by 
the wireless LAN system is prevented. In addition, the radio terminal unit TU may perform hand off 
control described previously after this transmitting termination. 

[0054] By the way, suppose that other radio terminal units TU with which the radio terminal unit TU 
is arranged by approaching comparatively by a certain cause during the period which is transmitting 
packet data, without this wireless carrier signal being undetectable started transmission of packet 
data. In this case, in the radio terminal unit TU under above-mentioned packet data transmission, 
since a wireless carrier signal -57dBm or more is received, the 1st detecting signal CSS 1 is 
outputted from the 1st Carrier Detect circuit 32. That is, in spite of having received not a radar pulse 
signal but the wireless carrier signal of transmitting packet data, the detecting signal showing the 
radar pulse signal having been detected is generated.. For this reason, it is judged with that by which 
use of radio channels fl-f4 was started with the radar system RSM, and transmission of the packet 
data based on transmission-control section 23a is stopped by radar use judging section 23c according 
to this. That is, transmission will be stopped in spite of not stopping transmission of packet data. 
[0055] In order to avoid such a situation, the selection directions information on the register 47 of 
radar use judging section 23c is rewritten with the body 10 of a terminal unit, and the pulse duration 
judging signal PSS outputted from the pulse duration judging circuit 42 in the 2nd selector 46 by this 
is chosen. When it does so, the judgment signal PSS outputted from the pulse duration judging 
circuit 42 is supplied to the number-of-stages protection network 48, and, thereby, the condition of a 
detection flag 51 is made to change based on the count of generating of the above-mentioned 
judgment signal PSS in the number-of-stages protection network 48. Here, the above-mentioned 
pulse duration judging circuit 42 has the pulse width of the 1st detecting signal CSS 1 shorter than 
the shortest packet data length (50microsec), or only when longer than the longest packet data 
length, the judgment signal PSS is outputted. For this reason, when that pulse width is equivalent to a 
packet data length, the judgment signal PSS is not outputted, but even if the 1st detecting signal CSS 
1 is generated from the 1st Carrier Detect circuit 32, when pulse signal length is shorter than the 
shortest packet data length, the judgment signal PSS will be outputted like a radar pulse signal (1- 
1 Omicro sec of pulse duration). For this reason, according to the count of generating of the above- 
mentioned pulse duration judging signal PSS, the detection flag 51 with which a radar system RSM 
expresses whether it is under [ use ] ****** for radio channels fl-f4 will be controlled by the 
number-of-stages protection network 48. Therefore, packet data with large receiving level are 
incorrect-recognized to be a radar pulse signal, and the situation of stopping transmission of packet 
data is avoided. 

[0056] Although surely the interference to a radar system RSM is prevented from a wireless LAN 



system as it is such a high disregard level on the other hand although one was considered as the 
Carrier Detect level CSL of -57dBm set as the 1st Carrier Detect circuit 32 in the above explanation, 
the interference to a wireless LAN system from a radar system RSM is not prevented. That is, 
depending on the receiving level, interference may sometimes be given [ enough ] to receive-packet 
data just because the receiving level of a radar pulse signal is less than -57 dms. What is necessary is 
just to set the 1st Carrier Detect level CSL 1 as the smaller value of for example, +10dBm (-94dBm) 
extent of thermal noise, in order to reduce this fault. However, it is necessary to detect not only a 
radar pulse signal but the radio signal which comes from other adjoining wireless LAN systems, 
when it does in this way, to distinguish a radar pulse signal .from the radio signal from other wireless 
LAN systems, and to detect it. -;\.v.' . . ... * 

[0057] It is also effective to use the pulse duration judging circuit 42 described previously as the 
detection means. However, even if the signal length and the shortest packet data length of a radar 
pulse signal are almost the same or there is a difference again, in not being a big difference, in the 
above-mentioned pulse duration judging circuit 42, it becomes difficult to perform an exact 
judgment. 

[0058] So, in order to cope with it in such a case, it is effective to use the periodic signal detection 
circuit 50 established in radar use judging section 23c. That is, the selection directions information 
on the register 47 of radar use judging section 23c is rewritten with the body 10 of a terminal unit, 
and it sets up so that the judgment signal ISS outputted from the periodic signal detection circuit 50 
in the 2nd selector 46 by this may be chosen. When it does so, the judgment signal ISS outputted 
from the periodic signal detection circuit 50* will be supplied to the number-of-stages protection 
network 48, and the number-of-stages protection network 48 makes the condition of a detection flag 
51 change based on the judgment signal ISS of this periodic signal. Here, as stated previously, since 
it is transmitted at random, generally packet data have clear periodicity for the radar pulse signal to 
not having periodicity. And paying attention to this point, the above-mentioned periodic signal 
detection circuit 50 has judged whether it is what detected the radar pulse signal, or the 1st detecting 
signal CSS 1 or the judgment signal PSS of the pulse duration judging circuit 42 would not detect 
packet data. For this reason, if these detecting signals CSS 1 or the judgment signal PSS is not a 
signal which has periodicity whether the 1st detecting signal CSS 1 is generated from the 1st Carrier 
Detect circuit 32 or the judgment signal PSS is generated from the pulse duration judging circuit 42 
and, the judgment signal ISS will not be generated from the above-mentioned periodic signal 
detection circuit 50. Therefore, according to the count of generating of the judgment signal with 
which it expresses more clearly that it is the judgment signal ISS, i.e., a radar pulse signal, outputted 
from the above-mentioned periodic signal detection circuit 50, the detection flag 51 with which a 
radar system RSM expresses whether it is under [ use ]****** for radio channels fl-f4 will be 
controlled by the number-of-stages protection network 48. For this reason, the fault to which a radar 
pulse signal, receiving level, and signal length make the packet data of other almost equal wireless 
LAN systems a radar pulse signal, and do a misjudgment law is reduced, and it enables this to 
transmit packet data to stability. 

[0059] Independently [ the 3rd Carrier Detect circuit 34 required as stated above, in order to perform 
wireless packet transmission to the radio terminal unit TU in this example according to a CSMA 
method ] The 1st Carrier Detect circuit 32 and radar use judging section 23c are prepared. It has 
judged whether the 1 st Carrier Detect circuit 32 detects a wireless carrier signal with larger receiving 
level than the Carrier Detect level CSL 1, and the radar system RSM is using the radio channel in 
radar use judging section 23c based on the detecting signal CSS 1 . And when a radar system RSM 
judges that it is [ a radio channel ] under use, it is made not to transmit the packet data based on this 
radio channel. 

[0060] Moreover, it has the 2nd Carrier Detect circuit 33 and 23d of radar interference judging 
sections, even if it is the case where a radio signal is transmitted by these circuits using radio 
channels other than the radio channel which a self system is using, it judges whether cross 
modulation may be given to a radar system RSM, and when cross modulation may be given, he is 
trying to forbid use of all radio channels in the radio communication equipment TU of this example. 
For this reason, the fault which does interference active jamming by cross modulation to a radar 
system RSM is prevented certainly. 



[0061 ] Therefore, according to this example, in spite of performing the radio transmission of packet 
data in the wireless area of the existing laser system using the same radio channel, a wireless LAN 
system can be worked, without having bad influences, such as interference active jamming, to laser 
system RSM. That is, even if it is the frequency band with which the frequency which can be 
assigned to a new radio communications system does not remain like a semi- microwave band, a 
wireless LAN system can be employed. 

[0062] Moreover, the pulse duration judging circuit 42 is formed and it enables it to judge the 
existence of use of the radio channel by the radar system RSM in this example based on the 
judgment signal PSS of this pulse duration judging circuit 42 as a.means forjudging the existence of 
use of the radio channel by the radar system RSM in addition to the 1st Carrier Detect circuit 32 
which judges receiving level. Therefore, the fault which incorrect-recognizes receive-packet data 
with large receiving level to be a radar pulse signal is reduced, and the situation of stopping 
transmission of packet data superfluously by this is avoided. 

[0063] Furthermore by this example, as a means forjudging the existence of use of the radio channel 
by the radar system RSM Newly form the periodic signal detection circuit 50, input into the above- 
mentioned periodic signal detection circuit 50 the detecting signal CSS 1 of the 1st Carrier Detect 
circuit 32 which judges receiving level, or the judgment signal PSS of the pulse duration judging 
circuit 42, and the existence of the periodicity is judged. It enables it to judge the existence of use of 
the radio channel by the radar system RSM based on this judgment signal ISS. When it follows, for 
example, disregard level CSL1 of the 1st Carrier Detect circuit 32 is set up low, and even when it is 
difficult between the signal length of a radar pulse signal, and the shortest packet data length to judge 
a laser pulse signal by receiving level or pulse duration like [ in case there is no clear difference ], 
the existence of use of the radio channel by the radar system RSM can be judged correctly. 
[0064] In addition, this invention is not limited to the above-mentioned example. For example, the 
mode judged based on the detecting signal CSS 1 of a. receiving level in the above-mentioned 
example as the mode forjudging the existence of use of the radio channel by the radar system RSM. 

b. The mode judged based on the detecting signal CSS 1 of receiving level, and the pulse duration 
judging signal PSS. 

c. The mode judged based on the judgment signal ISS showing the existence of the detecting signal 
CSS 1 of receiving level or the pulse duration judging signal PSS, and its periodicity. The ******** 
case was described. However, the mode judged based on d. pulse duration judging signal PSS as the 
other mode. 

e. The mode judged based on the judgment signal ISS showing the existence of periodicity. 
You may use it. 

[0065] Moreover, you may apply in order to judge whether an interference according the judgment 
approach which uses each above mode alternatively to cross modulation may be given to a radar 
system.. Moreover, you.may. constitute so that LED and LCD may he used for^a radio communication 
equipment and the judgment result may be displayed on it. 

[0066] Furthermore, although said example explained taking the case of the case where share the 
radio channel of a radar system RSM and a wireless LAN system is built, otherwise a cellular 
automobile and a cellular-phone system, selective-calling communication system, an MCA system, 
yard mobile radio communication system, etc. and a radio channel are shared, and you may make it 
build a wireless LAN system. 

[0067] In addition, also with the configuration of the class [ of 2nd wireless system ], configuration, 
class [ of radio communication equipment ] and configuration, 1st, and 2nd judgment means, the 
configuration and control procedure of a radio-channel use control means, and the transmitting 
procedure of transmitting packet data, in the range which does not deviate from the summary of this 
invention, it deforms variously and can carry out. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the radio communications system concerning one example 
of this invention. 

[Drawing 2] The circuit block diagram showing the configuration of the radio terminal unit of the 
system shown in drawin g 1 . 

[ Drawing 3 ] The circuit block diagram showing the configuration of the radar use judging section of 

the radio terminal unit shown in drawing 2 . 

[Description of Notations] . ....... ; ...... 

RSM — Radar system RBS — Radar base station 

LSM1-LSM3 - Wireless LAN system 

TU1 1-TU34 - Radio terminal unit 

1 0 - Body of a terminal unit 1 1 CPU 

1 2 — Memory 20 — Wireless LAN adapter 

21 — Bus interface section 22 — Buffer memory 

23 — Access controller 23a — Transmission-control section 

23b — Reception-control section 23c — Radar use judging section 

23d — Radar interference judging section 23 e — Wireless access-control section 

24 - Modulation circuit (MOD) 

25 — Transmitted household-electric-appliances force amplifier 26 — Circulator 
27 — Antenna 28 — High frequency switch 

29 — Low noise amplifier 30 — Band-pass filter 

3 1 — Demodulator circuit 32 — 1 st Carrier Detect circuit 

33 ~ 2nd Carrier Detect circuit 34 — 3rd Carrier Detect circuit 

41 ~ Buffer amplifier 

42 -- Pulse duration judging circuit 43 a, 43b — Register 
44 — The 1 st selector 45 47 ~ Selection directions register 

46 — The 2nd selector 48 — Number-of-stages protection network 

49a, 49b — Count register of protection 50 — Periodic signal detection circuit 

5 1 — Detection flag register (detection flag) 
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